In this paper, we introduce the notion of almost Armendariz ring which is the generalization of Armendariz ring and discuss some of its properties. We prove that a ring R is almost Armendariz if and only if n × n upper triangular matrix ring T n (R) is almost Armendariz ring. Similarly, If R is almost Armendariz if and only if R[x] is almost Armendariz. It is observed that every almost Armendariz ring is weak Armendariz but converse need not be true. But, if R is semicommutative ring, then weak Armendariz ring is almost Armendariz ring.
INTRODUCTION
Throughout this paper, R denotes an associative ring with identity. For a ring R, nil(R) denotes the set of all nilpotent elements in R and N(R) denotes the nil radical of R. The symbol R[x] denotes the ring of all polynomials in indeterminate x over the ring R and T n (R) denotes the n × n upper triangular matrix ring over R.
The notion of Armendariz rings was initiated by Rege and Chhawchharia [9] . They defined, a ring R is said to be Armendariz ring if whenever two polynomials f (x) = m i=0 a i x i and g(x) = n j=0 b j x j ∈ R[x] such that f (x)g(x) = 0, then a i b j = 0, for each 0 ≤ i ≤ m and 0 ≤ j ≤ n. A ring R is said to be reduced if it has no nonzero nilpotent elements. The name Armendariz was choosen because Armendariz [3, Lemma 1] had noted that reduced ring satisfies the condition of Armendariz ring. Properties, example and counter example are given [1, 3, 5, 6, 9] . Liu and Zhao [8] defined, a ring R is said to be weak Armendariz if whenever polynomial f (x) = m i=0 a i x i and g(x) = n j=0 b j x j ∈ R[x] such that f (x)g(x) = 0, then a i b j ∈ nil(R), for each 0 ≤ i ≤ m and 0 ≤ j ≤ n. Also they proved that if R is semicommutative ring, then polynomial ring R[x] over R is weak. Antoine [2] introduced nil Armendariz ring as a generalization of weak Armendariz ring. He defined a ring R is said to be nil-Armendariz ring if whenever two polynomials
We also know that an element a of a ring R is strongly nilpotent if every sequence a 1 , a 2 , a 3 . . . such that a 1 = a and a n+1 ∈ a n Ra n (for all n)is eventually zero, i.e., there exist a positive integer n such that a n = 0. Recall that the prime radical of a ring R, is defined to be the intersection of all prime ideal of R and we denote by P (R). The prime radical is precisely the collection of strongly nilpotent elements of R, i.e., P (R) = {x ∈ R : RxR is nilpotent}. At this juncture, we realised to fulfill the gap by introducing the concept of almost Armendariz ring with prime radical of the ring R, because we know that (0) ⊆ P (R) ⊆ N(R) ⊆ Nil(R). Some of result on prime radical can be viewed in [4, 7] .
THE RESULTS

Definition 2.1. A ring R is said to be almost Armendariz if whenever polynomial
Clearly every subring of almost Armendariz ring is almost Armendariz. Every Armendariz ring is almost Armendariz ring and every almost Armendariz ring is weak Armendariz, but converse need not be true. If R is commutative, then every weak Armendariz ring is almost Armendariz.
Proposition 2.1. A ring R is almost Armendariz if and only if
Proof. Since any subring of almost Armendariz ring is also an almost Armendariz ring. Therefore, if T n (R) is prime Armendariz ring so is R. Conversely, let R be almost Armendariz ring. Then, we have to show T n (R) is almost Ar-
′ s are n×n upper triangular matrices. Let 
Proof. Reduced rings are Armendariz, then by Corollary 2.2 T n R is almost Armendariz.
Given a ring R and a bimodule R M R , the trivial extension of R by M is the ring T (R, M) with the usual addition and multiplication defined as
This is isomorphic to the ring of all matrices of the form r m 0 r . with usual addition and matrix mutiplication, where r ∈ R and m ∈ M. Proof. We know that, For n ≥ 2, 
But converse need not be true. Proof. If R is 2−primal, then P (R) = N(R). So (1) and (2) are equivalent. Proposition 2.4. If I ⊆ P (R) and R/I is almost Armendariz, then R is almost Armendariz.
Hence R is almost Armendariz ring. (
. Then f 1 (x)g 1 (x) = 0 and f 2 (x)g 2 (x) = 0 implies ea i b j and (1 − e)a i (1 − e)b j are strongly nilpotent for all i, j, where 0 ≤ i ≤ m and 0 ≤ j ≤ n. Because eR and (1 − e)R are almost Armendariz. i.e.
for any m ij . Similarly (1 − e)a i b j has a terminating sequence for any n ij . Let t ij = max {m ij , n ij }. Then a i b j has terminating sequence for t ij ∈ N for each i, j. Hence R almost Armendariz ring. 
, since R/I is almost Armendariz. There exist, n ij ∈ N such that (r 1 a i b j r 2 + I) n ij = I, for each i, j and for any r 1 , r 2 ∈ R, i. e., (r 1 a i b j r 2 ) n ij ∈ I. Since I is nilpotent ideal of R, ((r 1 a i b j r 2 ) n ij ) m = 0, for some m, for each i, j, where 0 ≤ i ≤ m, 0 ≤ j ≤ n and for any r 1 , r 2 ∈ R. Hence R is almost Armendariz ring.
We know by [ 
Then, we have
Therefore, by ( * * ), we have f (x)g(x) = 0 in R [x] . On the other hand, we have f (x)g(x) = (a 00 + a 01 x + · · · + a 0u 0
. Since R is almost Armendariz ring, we have a ic b jd ∈ P (R), for all 0 ≤ i ≤ m, 0 ≤ j ≤ n, c ∈ {0, 1, . . . , u i } and d ∈ {0, 1, . . . , v j }. Then 
. Again, consider a positive integer t such that t > degf 0 + degf 1 + · · · + degf r + degg 0 + degg 1 + · · · + degg s and then we have
Let R be a ring and let S −1 R = {u −1 a | u ∈ S, a ∈ R} with S a multiplicative closed subset of the ring R consisting of central regular elements. Then S −1 R is a ring. 
with f (x)g(x) = 0, since R is almost ring a i b j ∈ P (R) implies (r 1 a i b j r 2 ) n ij = 0 for each i, j and for all r 1 , r 2 ∈ R. So (γα i β j δ) n ij = 0, for each i, j, 0 ≤ i ≤ m, 0 ≤ j ≤ n and for all γ, δ ∈ S −1 R that is α i β j ∈ P (S −1 R) for each i, j. Hence S −1 R is almost Armendariz.
A ring R is said to be semicommutative if ab = 0 implies aRb = 0 for all a, b ∈ R. Semicommutative ring was initiated by Shin [10, Lemma 1.2] . Reduced rings are semicommutative, noted by Huh et al. [5] . Semicommutative rings are abelian. For Von Neumann regular ring, semicommutative rings are reduced. . Since R is semicommutative ring, so R/P (R) is reduced. Hence (a i b j ) = 0 ∈ R/P (R) i.e (a i b j + P (R)) = P (R) for each i, j. This implies a i b j ∈ P (R) for each i, j, where 0 ≤ i ≤ m and 0 ≤ j ≤ n. Hence R is almost Armendariz. 
